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Abstract: The microwave dielectric properties of CaZrO; ceramics with addition of CaTiO; were
studied. The effect of glass addition on the low-temperature sintering and microwave dielectric properties
of CaZrOs-CaTiO; ceramics were also evaluated to develop the materials for functional substrates of low-
temperature co-fired ceramics. When 10~20 wt% of lithium borosilicate glass was added, the sintering
temperature of the CaZrO;-CaTiO; ceramics decreased from 1450°C to below 900°C. As the 1, of glass

 frits and CaZrO; are slightly negative and that of CaTiO; is significantly positive, zero T; could be realized
by mixing an appropriate amount of CaTiO; with CaZrO;. The CaZrOs-CaTiO; ceramics sintered at 875°C
with 15 wt% glass frits showed the relative density of 98%, permittivity of 23, quality factor of 2500
GHz, and temperature coefficient of resonant frequency of -3 ppm/°C.
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Fig. 1. Microwave dielectric properties of CaZrO3;-CaTiO;

ceramics sintered at 1450°C for 2h as a function of
CaTiOj; content.

3.2. CaZrO;-CaTiO; M2llAo| MEAazd

SHHE& LTCC 24 9] 7ol ojr Eaka o
2 dod slgshes 42 ZA S} 80~95%
e A48 9% FE ZEEE 520 wit%
A Abtdeko) A 7}E A Heg HAzHow <}
JH = LTCCE A9 A71d EAL Agty =2
2ol B4 B ol f8 ZyE] #7178 4
o Y= gt Fqe el fg ZyE

249 A, A ZAFY] 53 AF
EAol ZHaHA] g5 517] el 7158 54
A Zho]l AoHME A ead B0 S48 =

—

oﬁ: l‘l’)

Microelectronics & Packaging Society Vol. 11, No. 3 (2004)



YE7 H7 EE o] uigA stk £ A=
olg] 8 Aol Y7+t borosilicate Al & FAH =
sElzAe Ao diEd FYEe ES
E2)7 1717 42 Table 19] YERA AT ] ¢}
o] AAH #2] T EES CZ-CTA Aty 2ol
A7tsted LTCCH H-4 7He 3 SHAE 7154
718 248 g

Fig. 201 & 9 2EM E (Dilatonic Tokyo Industry,
Japan)E AM&sle] 4% AlHe] £5 AFE Y
ERHATH Fig. 20l A f8 ZeE H7t fle
CZ-CT (CZ:CT=80:20 wt%) A 2}+9] 2= 1000°C7+
A F&o] 79 doURA Fkoyt AL 24 £
A2 AHE fu ZES] FrtEo] F/1Es
2A5E Za2gdo] ALRE olFste AL
4= 9lth. Fig. 2(b)ol & CZ-CTe] E§H| &2
shEA S8 ZYETF 15 wtn= SASA H7t
Ae AL £ ASE YA £ 7
o] T}& CZ-CT Algte 29 &4 5 52 &
ol & Holx| Bt AL & % Utk A= AAF
9 ANFEAFT L CZCT Aty 29| vl &=
A e B don Mg o4 2AZ H7}

= g8 ZYE] FqFo g3 F2 AL EE
& 4= o

Fig. 3¢ 944 v &2 3 CZ-CT Mgt 2o
52 ZYEES 15 wit%h A7HeE T 875°Ce} &2 &
oA 2417k A S A|H | AR ARt

2

Table 1. Properties of a typical lithium-borosilicate glass
frit used in this work

Lithium borosilicate glass compositions and properties

Physical properties Unit Value
Glass-transition temperature, T, °C 409
Glass-softening temperature, T, °C 427
Density g/em? 232
Thermal expansion coefficient x10°°C 15
Dielectric properties Unit Value
Dielectri constant, k - 8.5
Quality factor, Qxf GHz 1800

Temperature coefficient frequency, T ppm/°C 157
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Fig. 2. The effect of glass addition on the dilatometric

shrinkage curves of CaZrO;-CaTiO; ceramics. (Heat-
ing rate: 5°C/min)
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Fig. 3. SEM images of CaZrQ;-CaTiO; ceramics with 15
wt% glass addition sintered at 875°C for 2h.
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Fig. 4. X-ray diffraction patterns of CaZrO5-CaTiO; ceramiics.
() Glass frit heat-treated at 875°C, (b) mixed powders
of CZ:CT:glass frit (75:10:15 wt%), and (c) sintered
mixture of CZ:CT:glass frit (75:10:15 wt%) at
875°C.
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Fig. 5. Microwave dielectric properties of CaZrQO;-CaTiO,
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